Shape and Space III (3) Further problem solving 


Do now: 


6cm 


12cm 


two sectors have the same area 
what is the missing angle? 
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1 The diagram shows a shape made from a trapezium ABCD and a semicircle with diameter DC. 
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DC = 8 cm. 


The shape has area 64 cm? 
The height of the trapezium is 5 cm. 


Work out the length of AB. 


Give your answer correct to 1 decimal place. 


(Total for Question 1 is 5 marks) 


2 The diagram shows a cycle track. 
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40m 
The track has two straight sides each of len 244- ob 
Each end of the track is a semicircle of radi kovun ONS = O Sit 
The diameter of each wheel of lan’s bike =- 9 
lan is going to ride his bike around the track once. | I4 G 


(Total for Question 2 is 5 marks) 


3 OAB is a sector of a circle with centre O and radius 7 cm. 
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The area of the sector is 40 cm? 
Calculate the perimeter of the sector. 


Give your answer correct to 3 significant figures. 


(Total for Question 3 is 4 marks) 
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ONQ is a sector of a circle with centre O and radius 11 cm. 
A is the point on ON and Bis the point on OQ such that AOB 
is an equilateral triangle of side 7 cm. 
Calculate , the shaded region as f the area of the sector ONQ. 
Give your answer correct to 1 decimal place. 
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(Total for Question 4 is 5 marks) 


5. A square, with sides of length x cm, is inside a circle. 


Each vertex of the square is on the circumference of the circle. 
The area of the circle is 49 cm?. 
Work out the value of x. 


Give your answer correct to 3 significant figures. IL 
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(Total for Question 5 is 4 marks) 


6 The circumference of circle B is 90% of the circumference of circle A. 
(a) Find the ratio of the area of circle A to the area of circle B. 
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(2) 

Square E has sides of length e cm. 

Square F has sides of length f cm. <a 
The area of square E is 44% greater than the area of square F. 

(b) Work out the ratio e : f ao» 


(2) 
7 The diagram shows a circle and an equilateral triangle. 
One side of the equilateral triangle is a diameter of the circle. 


The circle has a circumference of(44 cmp 
Work out the area of the triangle. 
Give your answer correct to 3 significant figures. 


2 


(Total for Question 7 is 3 marks) 


3 


The diagram shows 3 identical circles inside a rectangle. 
Each circle touches the other two circles and the sides of the rectangle, as shown in 


the diagram. 


The radius of each circle is 24 mm. 


Work out the area of the rectangle. 
Give your answer correct to 3 significant figures. 
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(Total for Question 8 is 4 marks) 


GQ. 


The diagram shows a square ABCD with sides of length 20 cm. 
It also shows a semicircle and an arc of a circle. 
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20cm 


AB is the diameter of the semicircle. 
AC is an arc of a circle with centre B. 


Show that 22 of shaded region Z 
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(Total for Question 9 is 4 marks) 
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The diagram shows a logo made from three circles. 


Each circle has centre O. 


1 
Daisy says that exactly 3 of the logo is shaded. 


Is Daisy correct? 
You must show all your working. 
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12 The region R, shown shaded in the diagram, is the region between two circles with the 
same centre. 


The outer circle has radius (2n + 6) 

The inner circle has radius (n — 1) 

All measurements are in centimetres. 

The area of R is greater than the area of a circle of radius (n + 13) cm. 
nis an integer. 

Find the least possible value of n. 

You must show all of your working. 
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(Total for Question 12 is 5 marks) 
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The diagram shows a sector of a circle of radius 9 cm. 


The sector has a perimeter of 25 cm. 


Work out the value of x. 
Give your answer correct to 1 decimal place. 
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(Total for Question 14 is 4 marks) 


16 Here are two solid prisms, prism A and prism B. 


Here are two solid prisms, prism A and prism B. 
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prism A prism B 


The cross section of prism A is a sector, with angle 45°, of a circle of radius 10 cm. 
The prism has a depth of 10 cm and a mass of 40z grams. 


The cross section of prism B is a sector, with angle 60°, of a circle of radius 10 cm. 
The prism has a depth of 5 cm and a mass of 50z grams. 


Express the difference in the densities of the two prisms as a percentage of the density of 
prism A. 
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(Total for Question 10 is 5 marks) 


